Waste management has become increasingly complex for public authorities in industrialised 26 countries faced with the challenge of integrating new infrastructure into waste management 27 systems while reducing waste volumes and minimising landfill. Changing established waste 28 management practices in communities, alongside technical developments and environmental 29 protection, may require greater public engagement within the political, institutional and social 30 arenas in which decisions are made. 31 32 In Britain, the political context behind such change includes a trend towards regarding waste as a 33 resource and the need to meet progressive statutory targets, largely incorporated from EU 34 legislation, to reduce waste, increase recycling and reuse, and minimise waste residues (Defra 2007). 35 In practice, national campaigns such as WRAP's Love Food Hate Waste initiative have highlighted the 36 potential to reduce food waste by raising awareness among householders around the economic and 37 environmental benefits of waste reduction. Research into public participation and recycling 38 performance has demonstrated that recycling behaviour can improve, specifically in 'hard to reach 39 communities', through dialogue with householders to assess and respond to their needs, often by 40 offering
infrastructure choices for recycling (Williams and Culleton 2009; Timlett and Williams 2008). 41
A recent waste policy review highlighted the Government's intention to work more closely with 42 business sectors, including waste management companies, and promised greater emphasis on waste 43 prevention and reuse within an overall contact of resource efficiency (Defra 2011). 44 45 A key challenge for many local authorities, and the focus of this paper, is the integration of waste 46 management technologies to treat residual waste (i.e. after recycling and composting) or recover 47 energy from waste (Tunesi 2010 ). The precise number and nature of residual waste management 48 facilities required locally will depend on decisions concerning the type of technology to be adopted 49 and its scale (Defra 2005a). If alternative technologies to landfill are to be integrated successfully in 50 the development of waste strategies and facility plans, local authorities will need to address the 51 social dimension in their problem-solving and decision-making processes in order to gain the 52 necessary public support. This is liable to require higher levels of citizen involvement not only to 1 reflect the concerns and interests of local communities, but to extend the knowledge base used for 2 decision-making. 3 4 Involving the public at different stages in policy development, using participatory and deliberative 5 methods, is gaining momentum including the use of novel criteria weighting tools for involving 6 citizens in the ranking of municipal solid waste facilities (De Fro and De Gisi 2010) and the use of 7 participatory approaches that define 'public acceptable' lifecycle assessment (LCA) assumptions and 8 sources of data for assessing site-specific aspects and the local impacts of waste facilities (Blengini et  9 al. 2012). These innovative engagement strategies are addressing the fear, emotion and social 10 stigma attached to waste with the aim to transform attitudes and practice. The Localism Act 2011 11 reaffirmed the Government's commitment to public engagement, giving communities a greater role 12 in decision-making. Local authorities are now required to adopt more robust forms of engagement 13 whereby stakeholder views, including those of local communities, are explicitly used in waste 14 strategies and facility plans (House of Commons 2010; SITA 2010). Best practice guidance on public 15 engagement suggests that stakeholders with a direct interest in the outcome of policy decisions, 16 including the wider local community, should be given an opportunity to shape policy (Defra 2005b, 17 2005c; ODPM 2004) where there is still a chance to talk about alternatives, potential sites and 18 community benefits and an opportunity exists to establish on-going communicative partnerships 19 between public representatives, technical experts and local community groups (Cotton 2013 ). 20 21 The support for public engagement through legislation, politics and voluntary initiatives has led to a 22 new mode of dialogue that alters traditional hierarchies of knowledge, thereby enabling scientists 23 and society to play a central role in policy deliberations (Pieczka and Escobar 2013) , and this is 24 changing the nature of political decision-making over the governance of controversial technological 25 developments (Chilvers and Burgess 2008) . Dialogue as a mode of public engagement is gaining 26 momentum in the UK's environmental planning arena, often associated with the need to achieve 27 "lower costs, fewer delays and less uncertainty in the planning process" (DTI 2007: 259), while 28 internationally it has been associated with the ability to produce "more technically competent and 29 defensible decisions that reduce the risks for government" (Robinson and Nolan-Itu 2002: 5) . 30 31 In the UK, innovative initiatives such as community advisory committees have led to collective 32 agreement on new waste management services and facilities in Hampshire. Recommendations were 33 arrived at by using consensus-based decision rules that encouraged participants to debate and 34 challenge conflicting evidence or perspectives to find common ground (Petts 2006 ). More broadly, 35 citizens' juries have been used to consider various questions related to health policy and provision 36 and other local planning issues (Petts 2006 ; Aldred and Jacobs 2000). For instance, the creation of a 37 citizen jury, a random selection of citizens mandated to evaluate a given set of policy options, has 38 led to more collaborative appraisal of microbial water pollution from farming and livestock 39 management practice in Devon (Fish et al. 2013 ). However, despite efforts to bring dialogue into the 40 mainstream, most deliberative activities reported in the literature have tended to focus on 41 understanding public perceptions and attitudes to more controversial science (e.g. stem cells and 42 synthetic biology) rather than policy-making processes (Pieczka and Escobar 2012) . 43 44
Research on public engagement with information on renewable energy developments suggests that 45 it is common for planning officials to exclude community groups on the basis that they are not 46 sufficiently acquainted with the planning process or incapable of processing information and raising 47 "factually accurate" concerns of a planning nature (Parks and Theobald 2011: 55) . In waste 48 management, some local authorities struggle to engage the public over complex and potentially 49 contentious decisions related to the selection and installation of waste management technologies 50 due to markedly different risk perceptions of waste management technologies (Hacking and Flynn 51 2013) . Research on public understanding of the environmental effects from energy from waste (EfW) 52 incinerators, for example, suggests problems are encountered where applications include complex 1 science, particularly modelling dispersions of pollutants and predicting their effects on health 2 (Maynard and Smethurst 2009 ). 3 4 Public engagement in the application of policy currently lacks a clear rationale and methodological 5 plan for identifying and incorporating citizen perspectives early in the decision-making process 6 (Cotton and Devine-Wright 2012) . This is largely associated with a legal and regulatory framework 7 for public engagement that is often vague on the role of the public, its influence on decision-making 8 (Cotton 2013 ) and appropriate mechanisms for incorporating public concerns into policy-making 9 (Pieczka and Escobar 2012). 10 11 This paper presents the findings of a research study that explored attitudes towards active forms of 12 public engagement as a means of legitimising waste management decisions. In the context of the 13 developments in public policy described above, an approach that has gained growing support, the 14 analytical-deliberative process is outlined in the following section. The problem-structuring 15 technique underlying the study, based on soft systems methodology, and the research methods 16 used will then be described. The premise for analytical-deliberation is that greater public involvement may prevent problems 49 that are liable to arise in policy decision-making processes. These include a lack of public knowledge 50 about environmental issues, inadequate consideration of public values and preferences, unexplored 51 opportunities to correct mistakes or find innovative solutions, public mistrust of experts and, 52 specifically, a prevailing culture of conflict around local authorities' resolve to protect the health of 1 local people and the environment (Beierle 1999).  2  3 Analytical-deliberative processes, as adopted in the USA (e.g. how problems are to be defined and addressed, usually within a social context. The approach to SSM 7 was 'problem-oriented'; emphasis is placed on exploring a problem fully in order to capture different 8 stakeholder views (whether convergent or divergent) in such an approach, before moving on to 9 identify opportunities for, and barriers to, taking action. 10 11
The framework for analysing and interpreting the research data was based on SSM's mode of 12 analysis and focused on participants' interests and vision for change (the intervention), the socio-13 technical context (the issues), the prevailing culture and political variables that convey the feasibility 14 and desirability of change (Checkland 1999; Checkland and Scholes 1999 What are the characteristics of the problem that affect how public involvement is perceived by groups? What are the opinions and attitudes of groups regarding public involvement, given the position/stance of those involved, their particular history and points of view? What methods of achieving citizen involvement, including opinions and perceptions of groups, are both desirable and acceptable? 21 As a social learning tool, SSM assumes that, to be meaningful, a planning response will assume a 22 pattern of interaction among participants whereby the process of reflecting on and identifying 23 responses to the problem of waste management and public involvement is ultimately driven by what 1 is recognised to be a sound waste strategy and communication approach. An important element 2 involves reflecting upon power relations in decision-making, observed from reported tensions and 3 interactions between groups (e.g. elected officials and officers, experts and citizens The sequential combination of methods (i.e. interviews followed by questionnaires) allowed for an 44 exploration of differences across groups that may otherwise have been missed. Both the interview 45 questions and questionnaire are provided in the Appendix. Questionnaire data (descriptive statistics) 46 measuring the incidence and variation in participants' views served as a means of verifying and 47 augmenting the qualitative data from interviews ( Figure 1 ). However, the interview data is given 48 greater prominence in the presentation of findings, as this is where connections are made that 49 explain why people hold certain views; the quantitative data suggest how strongly these views are 50 felt (or how many people hold similar views). This use of transformative design allowed for stronger 51 
The issues Prevailing culture Politics
Opportunities and barriers to change 3: Merging data and theory inferences to be made by capturing a greater diversity of views and underlying reasons behind 1 differences in opinion. 2 3 The nature of the research necessitated that a wide range of views be captured. Categories are used 4 to classify the public in environmental decision-making (Aggens 1983) and in this research internal 5 and external stakeholders, local communities and activists -were used to define different groups. 6 Participants were drawn from a range of backgrounds and had various interests in waste 7 management; they were not necessarily individual experts but represented organisations with an 8 interest in waste policy or local waste management practices, categorised as 'local authorities', 9
'citizen groups' and 'key stakeholders' (Figures 2 and 3 ). 10 11 In selecting interview participants a judgement sample was employed to achieve maximum variation 12 across the three groups ( Figure 2 In selecting questionnaire respondents a random stratified sample was used to maintain spread in 36 the population ( Figure 3 ). Several sub-categories of the target groups were formed based on 37 feedback from interviews and, as with the interviews, reflecting a range of organisations with 38 different interests or responsibility for waste policy and local waste management practice. As the 39 general population was unknown, the same proportion of organisations was selected in each 40 stratum. However, the resultant sample (60 respondents; 40% response rate) was self-selecting and 41 not proportional across groups, which required due consideration in presenting and interpreting 42 questionnaire data. need for a more structured approach to recruiting participants, which involves careful selection of 41 interested and affected parties that ensures everyone is given a fair and equal opportunity to 42 participate throughout the decision process. This presents a substantial challenge when many waste 43 experts are unwilling to accept that their scientific knowledge is insufficient for decision-making and 44
should be subject to public scrutiny (Fischer 1999 These issues raise questions concerning the extent to which deliberative methods and traditional 6 consultation processes can be integrated at the strategic level and allow participants a fair equal 7 opportunity to influence decision-making. The balance and extent of integration achieved when 8 combining deliberative and traditional methods will depend on how inclusive the process is. 9
Decisions regarding who to consult will typically depend on the urgency of decision-making, the 10 nature of the technology or policy, the prevailing culture, values and history of the area, and the 11 time, expertise and other resources available. 12 13
Option definition, evaluation and data synthesis 14
Analytical-deliberation requires all interested and affected parties to be represented and all aspects 15 of the problem to be addressed, including public knowledge and values. The research suggested that 16 the decision on who is chosen to represent the interests of the community is a concern. Many 17 respondents from the citizen group (81%; N=17), but comparatively fewer key stakeholders (60%; 18 N=17) and local authorities (54%; N=26), felt that the general public ought to be given a fair and 19 equal opportunity to contribute to decision-making. Consequently, selecting a representative sample 20 of the public necessitates consideration of who is interested in and affected by the waste strategy or 21 facility location, together with the social context in which public engagement takes place. The research confirmed a need for independent and competent facilitation of discussions in order to 7 convert and convey information between scientific experts and ordinary citizens effectively. One 8 challenge is to create exclusionary criteria for public involvement that most participants will consider 9 fair and equitable, in order for the process to be manageable while ensuring that all interests and 10 values are represented. 11 12 4.5 Closure 13
It is important to achieve sufficient closure at the end of an analytical-deliberative process, arriving 14 at a point at which stakeholders agree on the recommendations or, at least, the basis on which 15
decisions have been made. Effective implementation will necessitate determining the appropriate context for deliberation and 7 the conditions whereby public values may be integrated with technical analysis of waste 8 management options successfully. The approach to public engagement and shaping of activities that 9 initiate learning and build trust among participants will require careful consideration of the nature 10 and complexity of waste issues, the local culture and the potential for controversy. 11 12 In order for analytical-deliberative processes to be successful, they need to be adequately balanced 13 and integrated, and to offer fair and equal opportunities for stakeholders, including local 14 communities, to influence decision-making. In adopting a more deliberative approach, the main 15 challenge revealed through the study has been to create effective dialogue in a regulatory culture in 16 which representative rather than participatory (or 'deliberative') democracy has dominated. 17
Inherently this suggests a need for a shift in the disposition of power from technical experts to other 18 stakeholders in the local community. 19 20
Important insights into the design of analytical-deliberative processes were revealed through the 21 study. Effective deliberation necessitates clear understanding of, and agreement on, (i) the relevant 22 evidence and expertise required to inform the process, (ii) access to information and its 23 communication, interpretation and assessment, and (ii) the procedure for reflection and closure. 24 Adequate time for deliberation and support must be offered to citizens to enable them to interpret 25 information and to question and challenge evidence or expertise; this is a prerequisite to maximising 26 social interaction and utilising opportunities for mutual learning and trust-building. The information 27 provided to citizens should be of an interactive and visual nature in order to cater for a range of 28 cognitive abilities and reduce inequalities in communicative resources that otherwise restrict public 29 participation. Sufficient resources will need to be provided, perhaps including incentives, to 30 encourage ordinary citizens to be involved. 31 32 The research revealed that the appropriate level of public involvement depends on the nature of the 33 waste management problem and the policy context. Varying levels of deliberation may be 34 undertaken, depending on the type of technology or waste facility under consideration and on the 35 local situation. Where there are high levels of ambiguity or disagreement, local authorities should 36 extend the boundaries of participation to establish genuine partnerships between public 37 representatives, technical experts and decision-makers. This demands a more collaborative 38 approach, in which stakeholders, including local communities, take an active role in structuring the 39 debate, determining the criteria and participating in evaluation of options. Involving a wider group 40 of participants, specifically in consideration of the risks, should clarify the views of various 41 stakeholders and the level of assessment necessary to achieve an adequate balance between 42 regional and local needs, thus building credibility and trust into the process. The aim is to aggregate 43 and interpret different forms of knowledge in order to solve problems and find common ground. 44
Cost-effectiveness, the availability of expertise and demands on time and other resources will impact 45 on the level of interaction and opportunities for discussion. This is particularly true if citizens are 46
given extensive remits in the process: for example, in waste strategy development they may be 47 asked to contribute to setting policies and targets as well as selecting and evaluating options, while 48 in facility planning they may be asked to help to identify concerns and site selection criteria as well 49 as evaluating sites and facility design. 50 51
The potential for using analytical-deliberative processes was addressed in the study at two stages of 1 policy-making: waste strategy development and facility planning. In the case of waste strategy, 2 analytical-deliberative processes may help to reveal the level of ambiguity around goals and 3 priorities for future waste management. This may make it easier to reconcile different perceptions of 4 the risks or other impacts associated with particular policies or technologies. Some scepticism was 5 revealed, however, primarily among local authorities, concerning the potential to adopt inclusive 6 engagement processes during waste strategy development. This was associated with a perception 7 that citizens have less interest in (and potential influence on) broad, strategic issues. Some 8 participants felt that an inclusive approach would suffer from poor public representation and that 9 those who engaged might have known interests (e.g. environmental groups are perceived by some 10 local authorities as having fixed agendas). Another concern was the potential for institutional trust 11 problems arising from a history of local conflict or tension between local authorities (or waste 12 contractors) and other stakeholders; this may affect the level of interaction and so restrict the 13 organisational learning and cultural change needed to correct past assumptions about public 14 ignorance and non-competence. 15 16 In the case of facility planning, analytical-deliberative processes raised different issues. Past 17 literature suggested that discussions often become emotive as public involvement moves from 18 strategy to specific site applications and local residents become more fully engaged in the process. 19 The most contentious issues are usually around fixed parameters (perhaps set by policy or location), 20 which are often considered non-negotiable, unlike elements of the proposal such as the design of 21 the facility or routing of transportation. Some participants were aware of the potential benefits of 22 analytical-deliberative processes at the facility planning level, where there are opportunities for 23 trading-off potential negative impacts with positive amenity benefits to the local community. This 24 was most evident in wide support for the use of community liaison groups that encompass early and 25 continuous forms of engagement in the planning process, where success hinges on defining a clear 26 remit for public participation and a willingness to amend the facility proposal in response to input 27 from the local community. The primary explanation for this appears to be the opportunity to find an 28 acceptable balance between regional needs and local impacts, addressing problems relating to 29 perceptions of risk and concerns about impacts and equity. The immediacy of the decision at the 30 facility planning stage may also help to explain support from local authorities, as they need public 31 acceptance of the technology to avoid impasses and stand-offs that may delay or cause refusal of 32 planning applications. 33 34
The research has demonstrated that communicating the practical benefits of more inclusive forms of 35 engagement is proving difficult even though planning and policy delays are hindering development 36 and implementation of waste management infrastructure. Some local authorities perceive 37 engagement as time-consuming, costly, politically risky or ineffective and, as a result, there is little 38 opportunity to link analytical-deliberation to institutional or policy change. The study revealed that 39 local authorities are most likely to support the use of analytical-deliberative processes during facility 40
planning. This presents a possibility that expert-citizen deliberation, which provides opportunities to 41 initiate learning processes, develop mutual understanding and resolve conflicts between 42 participants, will cause real change in individuals or small groups, thereby increasing the likelihood 43 of more acceptable solutions. Adopting analytical-deliberative processes at a more strategic level 44 will require local authorities and practitioners to demonstrate how expert-citizen deliberations may 45 foster progress in resolving controversial issues, again through change in individuals, communities 46 and institutions. 47 48
Even though extensive forms of deliberation have the potential to resolve disputes, build trust and 49 generate public support, local authorities may remain reluctant to engage in such dialogue with their 50 communities as it exposes them to public review and accountability. It appears that a significant shift 51 in culture will be necessary for local authorities to realise the potential of more inclusive processes. 52
This calls for political actors and civic society to collaborate in institutionalising public involvement in 1 both strategic and local planning structures. 
i) Composting
This is a biological treatment process that decomposes green waste such as garden or kitchen waste in the presence of oxygen to produce compost. ii) Anaerobic digestion This is a biological treatment process that decomposes green waste such as garden or kitchen waste in the absence of oxygen to produce a gaseous fuel which can be converted to energy.
iii) Mechanical biological treatment (MBT).
This technology combines a waste sorting facility where waste is recycled with a form of biological treatment where waste is composted. MBTs can also process waste to produce a solid fuel (refused derived fuel) which can be converted to electric energy and heat. iv) Incineration Municipal waste incinerators combust waste materials at high temperatures to produce steam which can be converted to electric energy and heat. v) Gasification Gasification is an advanced thermal treatment process that converts waste materials into a gaseous fuel which can be used to produce energy. vi) Pyrolysis Pyrolysis is a chemical treatment process that converts green waste, such as garden or kitchen waste in the absence of oxygen, into a gaseous fuel which can be used to produce energy. vii) Plasma arc Plasma arc is a waste treatment technology that uses electrical energy and high temperature to convert waste to a gaseous fuel which can be used to produce energy.
viii) Autoclaving
The waste autoclave is a form of thermal treatment that uses heat, steam and pressure to convert municipal waste into a solid fuel (refuse derived fuel) which can be used to produce electric energy and heat.
ix) Landfill
Municipal waste landfill is a site for the disposal of waste materials by burial. The organic component of the waste is decomposed to produce a gaseous fuel which can be converted to energy. x) Other technologies, please specify 1
Stakeholders priorities
How would you prioritize the following factors if you were asked to assess different municipal waste management technologies? Rank each factor in order of its importance to you.
(1) = Most important (5) i) It is a means to negotiate a workable, relatively fair solution that the vast majority of stakeholders can accept. ii) Involving citizens and 'non-experts' in complex decisions could create misunderstandings and misrepresentation of issues iii) It reduces opposition to waste facilities because citizens are encouraged to take joint ownership of the problem early in the process iv) It could potentially polarize opinions and provide an excuse for local authorities not to take action v) It gives the public a feeling of 'real engagement' and enhances the political or democratic process vi) It is an antidote to public meetings which can be adversarial and leave citizens feeling very frustrated and disenchanted vii) The decision regarding the type of facility, its location and the general benefit to society has to be debated by experts and politicians. In practice, citizen opinion is considered but unlikely to influence the final decision. viii) Other(s), please provide a brief explanation 2
Factors affecting public involvement
In your opinion, which factors are most important in determining the level to which citizens are involved in municipal waste management decision making?
(1) = Most important (5) = Least important
If you think two or more options are equally important, you can show this by giving each option the same rank (e.g. option i) and option ii) could both be ranked 1 to show a similar level of importance) i) Type of waste facility
It depends on whether the facility proposed is contentious (e.g. incinerators vs. household waste recycling centre)
ii) The local situation The sensitivity of the locality (e.g. urban vs. rural area), the history of local waste management practice and residents' opinion on waste facilities etc.
iii) Trust in expert opinion
The extent to which citizens and those in authority agree with 'expert' opinion iv) Costs of public engagement strategies The added costs, time and resources required for early public involvement v) Selection of consultees It depends on who is selected to represent local residents or general public interest vi) Expertise on public engagement strategies Experience and expertise on appropriate strategies and techniques for public involvement vii) Public stance on waste issues The public's opinion on waste issues and their willingness to negotiate their position viii) Public interest in waste management The extent to which the average member of the public is willing to be involved ix) Public knowledge and awareness of waste issues The extent to which citizens understand sustainability aspects of waste management x) Stage in the decision process The possibility that citizens are more likely to be engaged when sites have been identified (i.e. facility planning stage) xi) Other(s), please provide a brief explanation i) Consult a small group early on and the general public after the strategy is developed ii) Consult technical experts and a representative group of the public simultaneously, early in the process (i.e. in separate parallel sessions) iii) Ensure the entire public is given a fair and equal opportunity to be involved in decision making at strategy and facility planning level iv) Include local politicians in the consultation process either by engaging them early on or alongside the general public after the strategy is developed v) Include the media in the consultation process either by engaging them early on or alongside the general public after the strategy is developed vi) Use a more structured approach to public involvement in terms of a careful selection of consultees (i.e. representative group of the public) vii) Establish community liaison groups with local residents for ongoing consultation during facility planning and construction viii) Other(s), please provide a brief explanation B) Levels of involvement and methods/techniques to adopt i) Get residents to think about the targets for recycling and preferences for different types of technologies and collection schemes and then use that to identify the range of options ii) Give the public direction on the aims of the waste policy; educate them on the types of technologies and associated environmental impacts before soliciting their opinions iii) Local authorities and citizens should jointly select experts or be able to put forward their own independent experts whose views should be given equal weight in decision making iv) Use a select committee made up of residents, politicians, local authority officers and other stakeholders to discuss waste issues, gather evidence and jointly make decisions v) Use surveys and opinions polls for consultation on the strategy and consensus panels or focus groups for consultation on facility sites vi) Use a combination of different methods (e.g. surveys and focus groups) for consultation on the strategy and facility sites vii) Where focus groups or consensus panels are used, employ independent facilitators with experience and expertise on citizen engagement events vii) Use alternative forms of communication such as online chat networks, emails and blogs to involve the younger generation (under 24 years of age) viii) Solicit ideas from the public on the types of activities and events to involve a wider group of people ix) Other(s), please provide a brief explanation 1 2 3
Other information
Please provide any other information relevant to the questions above or generally to the topic of public involvement in local waste management decision making.
4
Thank you for taking the time to complete this questionnaire.
6
Return details and address omitted.
